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Abstract

Aim: The present study was conducted to evaluate the dietary addition of Emblica officinalis (Amla) fruit powder as a
growth promoter in commercial broiler chickens.

Materials and Methods: An experiment was conducted on 135 commercial broiler chicks (Ven-Cobb 400 strain) divided
into three groups with three replicates of 15 chicks each. Three treatment groups were as follows — T : Basal diet as per BIS
standards; T,: Basal diet supplemented with 0.4% of E. officinalis fruit powder; and T,: Basal diet supplemented with 0.8%
of E. officinalis fruit powder.

Results: The average body weights at the end of the 6™ week were significantly higher (p<0.05) in groups T, and T,
compared to group T . Feed intake, feed conversion ratio and feed cost per kg live weight production were similar among the
treatment groups. The net profit per bird was the highest in group T, (Rs. 19.22/bird) followed by group T, (Rs. 17.86/bird)
and the lowest in group T, (Rs. 14.61/bird).

Conclusion: Based on the results of the present study, it was concluded that dietary addition of E. officinalis (Amla) fruit

powder had a positive effect on growth performance and net profit per bird in commercial broiler chickens.

Keywords: broiler chickens, Emblica officinalis, feed conversion ratio, growth performance.

Introduction

Growth promoters are chemical and biological
substances which are added to diet with the aim to
improve the growth, utilization of nutrients and in this
way realize better production and financial results.
Their positive effect can be expressed through better
appetite, improved body weight and feed conversion
ratio (FCR), stimulation of the immune system and
increased vitality, regulation of the intestinal micro-
flora, etc. In any case, expected results of the use of
these additives are increased financial returns over the
cost of production. Furthermore, due to ban on the
use of antibiotic growth promoters in poultry, herbal
preparations have been tried as feed additives as an
alternative to antibiotics to increase feed efficiency
and growth rate in broiler chickens [1].

In the last decade, herbal feed additives have
attracted the attention of scientists as useful resource
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for improving productivity. Besides, these herbs are
natural component and do not have any side effects
like residues in meat products. Amla (Emblica offic-
inalis) fruit powder is one of the herbs which have
potential to boost broiler production. Amla is exten-
sively cultivated all over India. The fruits of the plants
are used in Ayurveda as a potant rasayana (revitalisers,
biological response modifiers) in which the amla was
added as anti-stress agent. Phyto-chemical analysis
of amla fruit powder provided evidence of presence
of the medicinally important bioactive compounds
which can be exploited beneficially to improve pro-
ductivity in broilers.

Emblica officinalis (Amla) is one of the richest
sources of ascorbic acid, minerals, amino acids, tan-
nins, and phenolic compounds [2]. Rapid growth rate
in commercial broilers accelerate the metabolic rate
and make them vulnerable to oxidative stress owing
to increased free radical generation [3]. Gallic acid
and tannic acids are the phenolic acids present in
E. officinalis contribute to the antioxidant activity, in
addition, to ascorbic acid [4]. Therefore, the present
study was conducted to evaluate the dietary addition
of E. officinalis (Amla) fruit powder as a growth pro-
moter in commercial broiler chickens.
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Materials and Methods

Ethical approval

This research was carried out after approval of
Institutional Animal Ethics Committee of College
of Veterinary Science and Animal Husbandry,
Sardarkrushinagar Dantiwada Agricultural University,
Gujarat.

Experimental design

A total of 1351-day-old unsexed broiler chicks
(Ven-Cobb 400 strain) purchased from a local hatch-
ery were weighed and randomly assigned to one of
three treatments with three replicates of 15 chicks
based on a completely randomized design. Three
treatments were as follows — T : Basal diet as per BIS
standards; T,: Basal diet supplemented with 0.4% of
E. officinalis fruit powder; and T,: Basal diet supple-
mented with 0.8% of E. officinalis fruit powder.

Feeding and management procedures

Broilers were raised on deep litter housing
system for 6 weeks. Feed and water were provided
ad libitum throughout the experiment. Broilers were
fed in three phases, viz., pre-starter (0-10 days), starter
(11-21 days), and finisher (22-42 days) ration as per
BIS [5] specifications. Chicks were individually
weighed at weekly intervals. Feed consumption and
FCR (FCR=feed intake/weight gain) were calculated
at weekly intervals. Mortality was recorded daily. The
feed cost-economics of broiler production in different
treatment groups was calculated based on the current
market price of various particulars.

Chemical and statistical analysis

The ingredients and chemical composition
of basal diet used during experimental feeding are
given in Table-1. Samples of feeds were milled to
pass through a 1mm sieve and then analyzed for the
chemical composition according to standard proce-
dures of the AOAC [6] methods. The experimental
data were statistically analyzed using SPSS software
(version 16.0, SPSS Inc., Chicago, USA) as per pro-
cedures of Snedecor and Cocharan [7]. The significant
differences among the tested means were tested with
Duncan’s multiple range test [8], and significance was
declared at p<0.05.

Results and Discussion

Growth performance

The data on growth performance is presented
in Table-2. The average body weights of the birds
at the end of the 6™ week were higher (p<0.05) in
groups T, (2186.00+19.48 g) and T, (2170.60+14.62 g)
compared to group T, (2076.30+22.27 g). In the
present study, the birds supplemented with E. offici-
nalis fruit powder at the rate of 0.4% and 0.8% had
higher (p<0.05) overall body weights and weekly
body weight gain at the end of 6" week compared
to un-supplemented group. The higher body weights
observed in E. officinalis supplemented groups may

Table-1: Ingredients and chemical composition of basal
diet used during experimental feeding.

Attributes Pre-starter Starter Finisher

Ingredients (%)

Yellow maize 51.28 52.05 57.00
Soybean meal 40.21 38.43 33.03
Vegetable oil 4.56 5.6 6.38
Dicalcium phosphate 1.93 1.97 1.71
Common salt 0.35 0.35 0.35
Limestone 0.97 1.01 0.93
Maduramycine 0.05 0.05 0.05
Lipocare! 0.10 0.10 0.10
L-lysine 0.17 0.15 0.14
DL-methionine 0.15 0.15 0.07
Vitamin premix? 0.05 0.05 0.05
Mineral premix3 0.20 0.20 0.20
Total 100.02 100.01 100.01
Nutrient composition (%)
Dry matter 94.63 94.71 94.32
Crude protein 23.21 21.64 19.62
Ether extract 2.75 3.46 4.20
Crude fiber 4.98 5.03 5.01
Total ash 5.72 6.63 5.07
ME (kcal/kg) 2998.2 3075.1 3185.6

!Lecithin treated with co-enzyme, ?Provides per kg of
diet: 12,500 IU vitamin A; 2500 IU vitamin D,; 12 mg
vitamin E; 1.5 mg vitamin K; 1.5 mg vitamin B,; 5 mg;
vitamin B,; 2 mg vitamin B, 15 mcg vitamin B,,; 15 mg
niacin, 10 mg pantothenic acid and 0.5 mg folic acid,
3Provides per kg of diet: 50 mg iron; 10 mg copper;

80 mg zinc; 80 mg manganese; 1 mg iodine and 0.2 mg
selenium. ME: Metabolizable energy

be attributed to anabolic and antioxidant effect of
ascorbic acid, gallic acid and tannic acids present in
E. officinalis [9]. Similar findings were reported by
Maini et al. [10], Patil et al. [11], Kumari et al. [12]
Patil et al. [13]. In another studies, Sujatha ef al. [14]
and Kumar et al. [15] reported increase in body weight
when birds were supplemented with polyherbal feed
premix containing E. officinalis.

Feed intake and FCR

Feed intake and FCR were non-significant
(p>0.05) among the treatment groups (Table-3).
Dietary supplementation of E. officinalisat both
levels (0.4% and 0.8%) did not have any adverse
(p=0.307) effect on feed intake in broilers.Our find-
ings are in agreement with prior studies [15,16]
which demonstrated that supplementation of E. offi-
cinalis had no effect of feed intake and FCR. In con-
trastPatil e al. [13] reported that significant increase
in feed intake when birds were supplemented with
either E. officinalis fruit powder alone or in form of
poly-herb.

Return over feedcost

The cost of feed per kilogram of live weight
production was similar among the treatment
groups(Table-4). The profit per bird was the high-
est (p<0.05) in group T, (Rs. 19.22/bird) followed
by group T, (Rs. 17.86/bird) and lowest in group T,
(Rs. 14.61/bird). The higher net profit per bird in
E. officinalis supplemented groups attributed to higher
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Table-2: Average weekly body weights (g/bird) and body weight gain (g) of broiler chicks under different treatment groups.

Weeks Treatments Significance
Tl T2 T3
Average weekly body weights (g/bird)
Day old 47.04+0.56 46.22+0.36 46.71+0.47 NS
I 129.49+2.48 131.93+2.35 130.47£1.59 NS
II 394.362+5.53 425.38°+6.62 423.34°+3.48 0.012%*
III 699.732+£8.48 776.76°£13.97 750.32°+6.07 0.016*
v 1101.50°+14.58 1176.80°+17.15 1152.60°+10.99 0.032*
Vv 1583.202+20.43 1653.90°+£25.13 1642.20°+11.74 0.027*
VI 2076.30°+£22.27 2186.00°+£19.48 2170.60°+14.62 0.003**
Average weekly weight gain (g)
I 82.4+2.41 85.7+2.33 83.8+1.56 NS
II 265.52+£5.92 293.4°+£6.79 293.1°+£3.69 0.009**
111 305.4°+£8.13 351.4°+14.72 327.0%°+5.98 0.026*
v 403.2+12.96 400.0+19.01 402.3+11.49 NS
\Y 481.7+22.33 470.7+24.48 489.6+13.27 NS
VI 493.1+£25.45 532.1+25.55 528.4+11.07 NS
0-VI 2029.32+£22.33 2139.7°£19.43 2123.8°+14.56 0.002**

abcMeans bearing different superscripts in a row differ significantly (*p<0.05; **p<0.01)

Table-3: Average weekly feed intake (g/bird) and FCR in broilers under different treatment groups.

Weeks Treatments Significance
Tl T2 T3

Average weekly feed intake (g/bird)
I 113.94+3.12 116.1+£1.12 114.0+£0.45 NS
II 396.5+£9.23 419.6+11.58 416.4+4.07 NS
III 501.62+£9.45 536.5°+1.18 510.02+4.53 0.016*
v 693.3+£3.10 693.0+6.10 697.3+5.61 NS
V 898.5+19.30 855.2+42.34 880.8+18.74 NS
VI 1018.22+15.60 1087.9°+7.77 1071.0°+11.83 0.018*
0-VI 3622.1+38.54 3708.4+45.34 3689.4+26.89 NS

Average weekly FCR
I 1.38+0.03 1.36+0.05 1.36+0.04 NS
II 1.49+£0.04 1.43+0.01 1.42+0.01 NS
II1 1.64°+0.01 1.532+0.04 1.562+0.01 0.034%*
v 1.72+0.01 1.73+0.02 1.73+£0.02 NS
\Y 1.86+0.02 1.82+0.03 1.80+0.01 NS
VI 2.06+0.03 2.05+0.01 2.03+0.01 NS
0-VI 1.80+0.02 1.75+0.02 1.74+0.01 NS

abcMeans bearing different superscripts in a row differ significantly (p<0.05). FCR=Feed conversion ratio

Table-4: Economics of broiler production and mortality in
different treatment groups.

Particulars Treatments

T1 T2 T3
Feed cost/kg live weight 45.36 44.51 45.00
production (Rs.)
Net profit/bird (Rs.) 14.61 19.22 17.86
Mortality (%) 4.44 2.22 2.22

body weights compared to the un-supplemented group
and similar feed intakes among all the treatment
groups.

Mortality

The mortality was 4.4%, 2.2% and 2.2% in T ,
T, and T, groups, respectively (Table-3). The data
indicated that the percent mortality is well within the
normal limit, i.e., below 5%. However, the percent
mortality in E. officinalis fruit powder supplemented
groups (T, and T,) were lower indicating better

livability of birds as compared to T, group, which may
be due to immune-modulatory property of bioactive
compounds present in E. officinalis. Similarly, Kumar
and Singh [17] reported that mortality was reduced
in birds supplemented with either E. officinalis fruit
powder or its mixture with other herbs.

Conclusion

Results indicated that dietary addition of E. offi-
cinalis (Amla) fruit powder at the rate of 0.4% and
0.8% had higher growth rate and net profit per bird
in commercial broiler chickens. Though E. officinalis
supplementation had shown positive response in the
present study, but it needs to be tested at different sup-
plemental levels and in different ration compositions
to get the best results.

Authors’ Contributions

SRB and MMP designed and supervised the
experiment. APP carried out the experimental work.

Veterinary World, EISSN: 2231-0916

209



Available at www.veterinaryworld.org/Vol.9/February-2016/17.pdf

RBM carried out laboratory analysis of feed samples.
MMP, KBP and HDC did the data analysis and drafted
the manuscript. All authors read and approved the
final manuscript.

Official Methods of Analysis. 16" ed. Association of
Official Analytical Chemists, Washington, DC, USA.
Snedecor, G.W. and Cocharan, W.G. (1989) Statistical
Methods. 8" ed. Affiliated East West Press Pvt. Ltd.,
New Delhi, India.

Acknowledgments 8. E.uncan,.D.B. .(1955) Multiple range and multiple F tests.
iometrics, 11: 1-42.
The authors acknowledge the facilities and % II:I/ICDQWGIL CLR-, ef_iitor-A(1989) Vitilmins inN Animal
. : utrition. Comparative Aspects to Human Nutrition.
financial . support p rovided for the present .Study Vitamin A and E. Academic Press, London. p93-131.
from. Dlrect01.‘ of Res.earc}.l, Sardarkrushinagar 10. Maini, S., Rastogi, S.K., Korde, J.P., Arun, M.K. and
Dantiwada Agricultural University, Sardarkrushinagar, Shukla, K.K. (2007) Evaluation of oxidative stress and
Banaskantha, Gujarat, India. amelioration through certain antioxidants in broilers during
summer. J. Poult. Sci., 44: 339-347.
Competing Interests 11. Patil, R.G., Kulkarni, A.N., Bhutkar S.S. and Korake, R.L.
. (2012) Effect of different feeding levels of Emblica offic-

. The authors declare that they have no competing inalis (Amla) on performance of broilers. Res. J. Az‘m.

interests. Husbandry Dairy Sci., 3:102-04.

12.  Kumari, M., Wadhwa, D., Sharma, V.K. and Sharma, A.

References (2012) Effect of Amla (Emblica officinalis) pomace feeding

1. Toghyani, M., Tavalaeian, E., Landy, N., Ghalamkari, Z. on growth performance of commercial broilers. /ndian J.
and Radnezhad, H. (2011) Efficiency of different levels Anim. Nutr., 29: 388-392.
of Saturej hortensis L. (Savoery) in comparison with an 13.  Patil, A.S., Wankhede, S.M. and Kale, V.R. (2014) Effect of
antibiotic growth promoter on performance, carcass traits, Emblica officinalis (Amla) and vitamin E addition in diet on
immune responses and serum biochemical parameters in growth performance of broiler chicken reared under nutri-
broiler chickens. Af: J. Biotechnol., 10: 13318-13323. tional stress. Indian J. Anim. Nutr., 31: 389-392.

2. Yokozawa, T., Kim, Y.H., Kim, J.H., Tanaka, T., 14.  Sujatha, V., Korde, J.P, Rastogi, S.K., Maini, S.,
Sugino, H., Okubo, T., Chichu, D. and Juneja, R.L. (2007) Ravikanth, K. and Rekhe, D.S. (2010) Amelioration of heat
Amla (Emblica officinalis Gaertn) attenuates age related stress induced disturbances of the antioxidant defense sys-
renal dysfunction by oxidative stress. J. Agric. Food Chem., tem in broilers. J. Vet. Med. Anim. Health, 2:18-28.
55:7744-7752. 15.  Kumar, M., Sharma, R.K., Chaudhari, M. and Jakhar, A.

3. Feng, J., Zhang, M., Zheng, S., Xie, P. and Ma, A. (2008) (2013) Effect of Indian gooseberry and multi-enzyme sup-
Effects of high temperature on multiple parameters of broil- plementation on the performance of broilers during hot
ers in vitro and in vivo. Poult. Sci., 87: 2133-2139. weather. Haryana Vet., 52: 66-68.

4. Suresh Kumar, G., Nayak, H., Shylaja, M.D. and 16. Sanjyal, S. and Sapkota, S. (2011) Supplementation of
Salimath, P.V. (2006) Free and bound phenolic antioxi- broilers diet with different sources of growth promoters.
dants in Amla (Emblica officinalis) and turmeric (Curcuma Nepal J. Sci. Technol., 12: 41-50.
longa). J. Food Compos. Anal., 19: 446-452. 17.  Kumar, M. and Singh, K.C.P. (2005) Effect of supplementa-

5. BIS. (1992) Indian Standards: Poultry Feed Specifications. tion of herbal product on the production potential of chick-
4% Revision. Bureau of Indian Standards, New Delhi. ens. In: XXII Annual Conference of IPSA and National

6. AOAC. (1995) Association of Official Analytical Chemists. Symposium, 02-04 February, Hyderabad, India. p69.

seoskoskoskoskoskoskosk

Veterinary World, EISSN: 2231-0916

210




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


